Introduction: Pathogenic belief is a central construct within control-mastery theory, which is an integrated dynamic-cognitive-relational approach in psychotherapy. Pathogenic beliefs result from traumatic life experiences and are considered the root of any psychological disorders presented clinically. Nevertheless, how and what type of pathogenic beliefs are attributed to clinical depressive disorder is unknown. The present study aimed to examine this issue. Patients and methods: Thirty patients with depressive disorder, who came for psychotherapy at a psychotherapy clinic, were matched based on age and gender with healthy controls who were medical students. The 54-item pathogenic belief scale (PBS) was administered and compared between depressive and control groups using odds ratio (OR).
Introduction
Control mastery theory (CMT) is a dynamic-cognitive-relational psychotherapy grounded on the premise that psychopathology is caused by pathogenic beliefs. Pathogenic beliefs are the incapacitating and dysfunctional concepts of oneself and others that interfere with healthy interpersonal functioning. 1 They are patterns of thought that were developed over time based on a person's experiences, observations and conscious and unconscious beliefs. These belief systems and interpretations often parallel those of a person's parents, guardians or other caregivers. For example, a child who was raised by controlling parents may adopt certain beliefs that he/she should yield to the desire of and defer to others instead of pursuing his/her own ideas, needs or interests.
In some instances, pathogenic beliefs are developed by guilt. The types of guilt related to pathogenic beliefs include separation, survival and surpass guilt. From a psychoanalytic perspective, unconscious guilt is a product of repressed irrational beliefs derived from traumatic childhood experiences. 2 In psychotherapy, guilt can be a source of resistance and transference, and patient's unconscious efforts to master problems submit your manuscript | www.dovepress.com
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Neelapaijit et al with guilt can manifest through an ongoing process of testing by the patient. Therapeutic outcome significantly depends on the degree to which therapists accurately analyze patients' tests of their guilt-based resistances and transferences. 2 However, some guilt may be related to culture. For example, in a collectivistic culture like Asia, individuals may experience separation guilt when he/she is the last person to leave his/her parents or family. Individuals with mental issues frequently experience a contention between self-intrigue and sympathy toward others, bringing about maladaptive interpersonal guilt, especially those associated with guilt, shame and submission. 3 Although guilt may be a part of depression, research has shown that it could be independent and is concerned with culture. 4, 5 Individuals who experience psychological distress rooted from pathogenic beliefs typically have severe levels of or multiple pathogenic beliefs. This pushes them to seek psychological treatment. 6, 7 Beck's cognitive behavioral model and Young's early maladaptive schema are compared below. 8, 9 Based on Beck's cognitive theory, people who have negative cognitive schemas or core beliefs have higher risk of developing depression, especially when a stressful life event occurs. However, Young's schema theory expands Beck's theory to clients who are treatment resistant in not only the core beliefs they have but they are also thought to be preserved by complex characterological underlying. Young et al have identified 18 early maladaptive schemas. The schemas are broad, pervasive character traits illustrated by differing beliefs that develop during childhood in reaction to early traumatic experiences -the same concept as pathogenic beliefs. 10 While in Beck's cognitive model, core beliefs relating to depression center on various kinds of negative senses of the self; Young's schema has delineated different schemas that relate to depression such as abandonment/instability (the perceived instability or unreliability of significant others) and defectiveness/shame (the belief that one is defective, flawed, unwanted, or unlovable).
11
Although all these mentioned beliefs may look similar, CMT (that is based on psychoanalytic theory) proposed that the beliefs are not necessarily false, and they can be stored in both conscious and unconscious levels of the mind. 6 These beliefs are affect-laden and obstruct an individual's goals in life. 1 Pathogenic beliefs were used in clinical case studies, for example, substance abuse, nightmare disorder, posttraumatic stress disorder and depressive disorder. [12] [13] [14] [15] Nevertheless, among clinical disorders, depressive disorder is the leading cause of global burden of diseases and a global health priority. 16 Even though psychopharmacological agents are effective for the treatment of depressive disorder, 17 ~10% to 20% of patients do not achieve complete recovery and meet the criteria of treatment resistance. 18, 19 Even though treatmentresistant depression has been documented to be treated effectively by either using pharmacotherapy or cognitive therapy, the cause of this disorder remains unclear. 20, 21 How pathogenic beliefs can be attributed to treatment-resistant depression is not yet clear. Pathogenic beliefs among depressed individuals have, in fact, never been empirically reported, particularly when compared with nondepressed individuals.
This study is aimed at examining the differences in the number of pathogenic beliefs between clinically depressed and healthy participants. The authors hypothesized that the number of pathogenic beliefs among clinically depressed participants should be higher than those among healthy subjects. In addition, the authors would like to explore which pathogenic beliefs increase the likelihood of having depressive disorder, given the influence of culture and gender.
Patients and methods
Sixty-seven patients with a diagnosis by psychiatrists of major depressive disorder, according to Diagnostic and Statistical Manual of Mental Disorders, 5th Edition (DSM-IV) diagnostic criteria, completed the pathogenic belief scale (PBS) at baseline between January 2007 and December 2016 before beginning psychotherapy and were included in the study. Additionally, 94 fourth-year medical students who completed the PBS as part of their personal development activities in the curriculum were matched by age and gender. This study was bound by the ethics tenets of the Declaration of Helsinki and was approved by the Institutional Review Board (IRB) of the Faculty of Medicine, Chiang Mai University. Due to its nature of retrospective review, informed consent was exempted by the IRB. There was no identifying information linked to the survey data.
Measurement PBs
PBS was developed by the San Francisco Psychotherapy Research Group (SFPRG). 22 According to Silberschatz et al, PBS was developed from clinical data collected by therapists from psychotherapy cases and was not designed to test theoretical models or identify diagnostic categories such as depression or anxiety. 23 The SFPRG seeks to improve the practice of psychotherapy through the further development of CMT. PBS was originally intended to be used by therapists to assess the patient's pathogenic beliefs. The authors were granted permission by the PBS creator to translate the PBS to Thai. The authors first translated the original English version of the PBS to Thai, then an English-Thai bilingual school teacher with no knowledge of the wording of the original English version back-translated the Thai version of the PBS to English. The two versions were then compared item-by-item and corrected for discrepancies by consensus of all translators.
The PBS was later modified as self-reporting questionnaires with all statements remaining the same. It totaled 54 statements with three possible responses. 24 The PBS asked the respondents to rate whether or not they agreed with that particular statement. The respondents could choose to answer "no" (1), "uncertain" (2), or "yes" (3) , in contrast to a 5-or 6-point Likert scale used in other studies. 23, 25 We used the 3-point rating scale because we thought it made sense clinically to learn whether given beliefs existed or not. However, we opened the opportunity to the "preconscious process" by allowing the respondents to answer "not sure" in case they did not feel strongly enough about it.
In terms of psychometric property, PBS yielded an excellent internal consistency with Cronbach's alpha coefficient of 0.92. According to Silberschatz et al, PBS was seen as a one-factor model. 23 In the present sample, PBS provided a good fit as a unidimensional model because the data analyzed using the chi-square test of model fit were 1,423. 
Data analysis
The depressed patients and healthy controls were compared in terms of demographic data using descriptive statistics, for example, mean, standard deviation and percentage. Because both groups of depressed patients and healthy students were unequal with regard to gender and age distribution, it may have led to bias in comparison between the two groups. We, therefore, adopted a case-control matching procedure, which was used to randomly match cases and controls based on age and gender using MedCalc software (Mariakerke, Belgium). This yielded a good match of 30 cases in each group (60 in total). The differences between the two groups were evaluated by the Student's t-test for continuous data, and the Mann-Whitney U test was used for noncontinuous data. The differences in the distribution of noncontinuous data across the groups were evaluated using odds ratio (OR). P,0.05 was considered statistically significant in all analyses.
To capture the existence of any given item and make it easier for interpretation, we choose only the response "yes" as "positive", while the response "not sure" was regarded as "negative" -the same as "no" response. This analysis was carried out using Mplus 7.4 software (Muthén & Muthén, Los Angeles, CA, USA).
Results
Participants' characteristics
The mean age of the participants was 22.53±2.19 years for the 30 depressed subjects and 21.97±1.07 years for the 30 control subjects. No significant difference was found between the groups regarding mean age. A total of 15 males and 15 females were enrolled in the depressed and control groups. The depressed sample had significantly higher PBS total score than the control group, with the mean and standard deviation (SD) =13.17±8.54 and 5.63±6.27, respectively, Mann-Whitney U test z=-6.55, P,0.001 for the depressed and the control group ( Table 1) .
The three most common pathogenic belief items that were endorsed "yes" were item 54, "being burdened, overworked or a martyr is a mark of virtue" (41.67%); item 20, "disagreeing with others will result in contemptuous, angry and rejecting reactions" (40.00%); item 1, "I need to defer to others instead of pursuing my own ideas, needs or interests"; and item 31, "I must remain excessively involved with parents or loved ones because separation would be hurtful, disloyal or make them feel abandoned" (35.00%). In contrast, the least common was item 4, "it is wrong, threatening or disloyal to surpass parents, siblings or significant others" (3.33%); item 16, "I deserve to be mistreated and therefore put myself in self-destructive or abusive situations/relationships"; and item 47, "if I am too sexy, others will feel envious, put me down or threatened".
Of 54 items, 13 items were found to significantly differ between the two groups (OR ranged from 3.76 to 16.79). The top three OR scores were 16.79 (item 26, "others are superior or more competent than I am"), OR 16.79 (item 22, "I am different from other people, isolated from the rest of the world and/or not part of any group or community"), OR 12.43 (item 3, "I am physically fragile, vulnerable and unhealthy") and OR 12.25 (item 8, "others will hurt, abuse, humiliate, cheat or manipulate me") ( Table 2) .
When comparing PBS between genders, no significant difference was found except for item 54 ("being burdened, overworked or a martyr is a mark of virtue") by the odds of 0.28 (95% CI, 0.09 to 0.82), denoting this belief 3.6 times more stronger in males than females.
Discussion
As hypothesized, the number of pathogenic beliefs was higher in the depressed group than in the healthy control group. This was supported by a number of studies with regard 
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Neelapaijit et al to the maladaptive belief effect on depression. [26] [27] [28] The 13 pathogenic belief items that significantly differed between the depressed and healthy control groups focused on how the individuals felt bad about themselves, how effectively they could control the situation and how vulnerable they felt in relation to others. The adjectives found among those 13 items included "defer to others", "failure", "vulnerable", "unlovable", "lack self-control", "isolated", "being hurt/ humiliated", "inferior", "catastrophe", "worthless", "not entitled", "flawed" and "impossible goal". In addition, the most influential adjectives were "isolated", "inferior", "vulnerable" and "being hurt", in ranked order. All these 13 beliefs or feelings can be categorized in three areas, 1) negative sense of self, 2) self-efficacy/sense of control, and 3) relational difficulties (being humiliated/isolated/ surrender behavior). All these mentioned beliefs have long been documented as fundamental for depression, which were strongly confirmed by other theories/models. [29] [30] [31] [32] [33] For example, maladaptive beliefs can predict depression based on the following areas: approval, achievement and perfectionism. 28 The results are also consistent with the studies of Young's early maladaptive schemas, which found that all 18 schemas were significantly correlated with depression. For example, in one study with a mixed clinical sample, depression was related to defectiveness/shame (the belief that one is defective, bad, flawed, unwanted or unlovable), subjugation (the excessive surrendering of control to others to avoid anger, retaliation or abandonment) and self-sacrifice (the excessive focus on meeting the needs of others). However, in another study involving a nonclinical sample, depression was related to dependence/incompetence (the belief that one is unable to handle one's everyday responsibilities in a competent manner, without considerable help from others), vulnerability to harm or illness (the belief that catastrophe is about to strike at every moment), dependency (the belief that one is unable to take care of oneself and needs help from others to handle one's everyday responsibilities) and failure (the belief that one is fundamentally inadequate compared with others in areas of achievement). 11 Taken together, the beliefs among all three models with regard to depression have much in common.
Having pathogenic beliefs does not necessarily mean that one will have depression. On the contrary, some participants who have depression may not report a considerable number of pathogenic beliefs. As we may see, most PBS scores could not help differentiate between those with depressive disorder and healthy controls. This does not necessarily mean that the pathogenic beliefs did not contribute to depression.
Rather, individuals who remain healthy may have sufficient coping strategies. 34 In addition, personality trait or affective temperament, endorsed by related reports, may be involved in determining such a relationship. 35, 36 The dysfunctionality related to level of pathogenic belief was not evaluated directly in this study, as the response was dichotomous. Because PBS is a unidimensional model, it allows us to use sum scores to indicate the severity of depression, that is, the number of PBS items should reflect the severity of psychopathology. In other words, the more pathogenic beliefs found, the more severe the psychological distress. The possible cutoff score for depression is, however, an interesting subject for future research.
Some invalid items of pathogenic beliefs that were unable to predict depression may reflect cultural issues. For example, a related report showed that Korean and Asian-American parents endorsed more emotional control than those of European-American parents. 37 With respect to guilt, which plays a role in pathogenic belief, 38 we found that two of three guilt-derived items significantly differed between the two groups. These included item 1, "I defer to others" (reflecting survivor guilt) and item 43, "I am flawed because I could not live up to my family's high expectations" (reflecting omnipotent guilt). These results may be attributed to the fact that the studied sample was rather young. Finding omnipotent and surpass guilt rather than separation guilt was more likely and may be found more among older age Thai subjects. The fact that item 54, "being burdened, overworked or a martyr is a mark of virtue" did not significantly differ between two groups may be attributed to cultural diversity as well. As we have already known, Thailand and some other Asian countries are collectivistic societies influenced by Buddhism, in which gratefulness and humbleness are the hallmark of decency and practical social virtues. Some pathogenic beliefs seem to be consistent with these social values such as the belief that "the others-come-first ideology", with a main concern that their chosen course of action benefit others and not themselves (Thai concept: Kreng-jai). 39 However, the term "pathogenic belief" is defined as the belief that is affect-laden and energized that obstructs one's goal. Thus, whether or not item 54 is valid as a pathogenic belief among Thai subjects requires further exploration. Moreover, pathogenic beliefs among individuals from diverse cultural backgrounds need to be explored.
Gender differences also play a role in developing depression. No related study has reported with regard to the influence of gender on pathogenic beliefs and depression. You et al used dysfunctional attitudes to explore the relationship between gender and depression and found that it had a Neuropsychiatric Disease and Treatment 2017:13 submit your manuscript | www.dovepress.com
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Pathogenic beliefs among depressed patients moderating role on lifetime history of depression and differing effects were found between men and women. 40 Gender differences should be explored based on different cultural backgrounds as well. With regard to the Thai sample, it should be said that Thais expect men to be stronger and more responsible as a family leader than women. 41 This is echoed in item 54, "being burdened, overworked or a martyr is a mark of virtue", because men had a higher OR than women to endorse this item. Compared with Chinese populations, men (more than women) are urged to take care of their frail older adults while this issue may be reversed among Thais. 42 Therefore, how a pathogenic belief develops in the light of cultural and gender differences is an interesting issue to be examined.
Another important subject that needs to be further examined is whether pathogenic beliefs exist only in acute depression (state marker) or whether they persist even in remission (trait marker). This interesting point should be addressed in a follow-up or a longitudinal study.
Apart from being a predictor for depression, pathogenic belief has also been investigated for mediation effect between negative parenting style, that is, abuse, neglect and intrusiveness and development of psychopathology, that is, anxiety, low self-esteem, emotional instability, pessimistic attitude and depression. Silberschatz et al found that pathogenic beliefs mediated the relationship between negative parenting style and psychopathology in that the significant initial relationship between the negative parenting style and psychopathology became nonsignificant after controlling for the mediator PBS. 23 The strength of this present study is that it demonstrates that there may be pathogenic beliefs specific to disorder as well as a possibility to use PBS as a screening tool for depression when a cutoff score can be obtained. According to CMT, pathogenic beliefs attributed to personality traits or personality disorder can be formed. Personality is a predisposing factor for developing a clinical disorder, especially when combined with other factors such as overwhelming stress or lack of social support. [43] [44] [45] Using PBS also creates the opportunity to explore relationship between personality traits, disorders and pathogenic beliefs, which have never been studied before.
Limitations
This study had several limitations. First, because of the retrospective design of the study, some clinical data that were importantly involved in the study such as severity of depressive disorder (obtained by Hamilton rating scale of depression) were not recorded and quite possibly severity of depression may be related to a number of pathogenic beliefs.
Second, the results cannot be generalized to many populations with depressive disorder as the mean age of the matched samples was rather young, so replication study should be conducted. Third, although a self-reporting version of PBS has been introduced for clinical use, 23, 25 it has not yet been validated as to what extent it agrees with pathogenic beliefs derived from clinicians or interviewers. Fourth, the way the PBS was dichotomized in two responses (positive and negative) where "not sure (response =2)" was ignored, might be a possible source of bias. How much weight should be given to a particular item remains unclear. Moreover, in terms of item ability, even though all 54 pathogenic belief items fit well with the one-factor model, further testing with item ability, for example, using the Rasch method, may be useful to reduce some redundant items that would make the self-reporting version briefer and more convenient to use.
Finally, even though we intended to explore patients with depressive disorder, not all depressive disorders, for example, major depressive disorder, dysthymic disorder and bipolar depression have the same biological and psychodynamic development. Specific disorders may be useful to study. More importantly, personality factors, which may relate to pathogenic beliefs, should also be further examined.
Conclusion
Pathogenic beliefs were related to depression such that the higher the number of pathogenic beliefs one has, the greater the likelihood one will experience depression. Significant pathogenic beliefs that predict depression concern issues of a negative sense of self, self-efficacy/sense of control and relational problems (exhibiting humiliated/isolated/surrender behaviors). Some pathogenic beliefs are culture related while some are gender related. Replication studies should be encouraged, especially comparing cultures, ages and genders. Not only were pathogenic beliefs significantly related to depression but also served as a mediator for developing psychopathology among individuals, who perceived negative parenting styles. One clinical implication of this study was that clinicians may screen for pathogenic beliefs, particularly along with negative parenting style. This might help identify individuals at risk and provide appropriate interventions to reduce the possibility of developing subsequent psychopathology. Pathogenic beliefs center on relationships with significant persons, so involving family members, especially parents or caregivers, in a session together with a professional may help. This may allow all family members to be aware of the existence of risk for developing psychopathology and discover ways to work further to reduce pathogenic beliefs.
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